Use of ordered mesoporous silica to enhance the oral bioavailability of ezetimibe in dogs.
The aim of this study was to investigate the bioavailability enhancement of the biopharmaceutics classification system class II compound ezetimibe loaded in ordered mesoporous silica (OMS) in dogs. The OMS was characterized as highly ordered mesoporous material with a narrow pore size distribution. Ezetimibe was loaded in OMS via incipient wetness impregnation to obtain a 20% (w/w) drug load, characterized by nitrogen adsorption and differential scanning calorimetry, and formulated in one capsule and two tablet formulations. Physicochemical characterization of loaded OMS indicated that ezetimibe molecules were molecularly deposited on the hydrophilic surface of the OMS. Two in vitro dissolution experiments were performed at 37°C in simulated gastric fluid with 0.1% sodium lauryl sulfate or Tween 80 to determine the drug release. All concepts were compared in vitro and in vivo with the commercially available tablet Ezetrol®. A dog study was designed to determine the oral bioavailability of ezetimibe capsules and tablets. The tablet preparations showed similar results to that of Ezetrol®. The capsule formulation demonstrated a faster absorption into the blood circulation, including a superior metabolization of ezetimibe into the active glucuronide conjugate. In vivo evaluation in dogs confirmed the improvement of ezetimibe absorption with the use of OMS as drug delivery technology.